Differential response of the urothelial V-ATPase activity to the lipid environment.
The vesicle population beneath the apical plasma membrane of the most superficial urothelial cells is heterogeneous and their traffic and activity seems to be dependent on their membrane composition and inversely related to their development stage. Although the uroplakins, the major proteins of the highly differentiated urinary bladder umbrella cells, can maintain the bladder permeability barrier, the role of the membrane lipid composition still remains elusive. We have recently reported the lipid induced leakage of the vesicular content as a path of diversion in the degradative pathway. To extend the knowledge on how the lipid environment can affect vesicular acidification and membrane traffic through the regulation of the V-ATPase (vacuolar ATPase), we studied the proton translocation and ATP hydrolytic capacity of endocytic vesicles having different lipid composition obtained from rats fed with 18:1n-9 and 18:2n-6 fatty acid enriched diets. The proton translocation rate decreases while the enzymatic activity increases in oleic acid-rich vesicles (OAV), revealing an uncoupled state of V-ATPase complex which was further demonstrated by Western Blotting. A decrease of the very long fatty acyl chains length (C20-C24) and increase of the C16-C18 chains length in OAV membranes was observed, concomitant with increased hydrolytic activity of the V-ATPase. This response of the urothelial V-ATPase was similar to that of the Na-K ATPase when the activity of the latter was probed in reconstituted systems with lipids bearing different lengths of fatty acid chains. The studies describe for the first time a lipid composition-dependent activity of the urothelial V-ATPase, identified by immunofluorescence microscopy which is related to an effective coupling between the channel proton flux and ATP hydrolysis.